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inhibition of symbiotic nitrogen fixation (SNF), is induced.
Plants of a chilling sensitive and chilling tolerant genotype
(PAN809 and Highveld Top respectively) were exposed to
temperatures of 6 °C for twelve nights, comparing the effects
of whole plant chilling (WPC) with shoot chilling (SC). In
PAN809 chilling inhibited growth, with WPC causing
chlorosis, while Highveld Top experienced no visible effects.
CO2 assimilation was severely inhibited in PAN809,
especially as a result of WPC, while Highveld Top showed
only minor inhibition. Investigation of key Calvin cycle
enzymes, which exert significant control over the flux
through the cycle, revealed considerable chilling-induced
inhibition of fructose-1,6-bisphosphatase (FBPase) activity.
This was especially true for PAN809, where much larger and
earlier reductions in FBPase activity were observed than in
Highveld Top. The decrease in FBPase activity preceded the
much smaller, and often non-significant, decreases in the
activities of ribulose-1,5-bisphosphate carboxylase/oxyge-
nase (Rubisco) and sedoheptulose-1,7-bisphosphatase
(SBPase). The only other enzyme that experienced large
chilling-induced reductions in activity was aldolase, but only
in the final stages of the WPC treatment of PAN809. Chilling
effects in PAN809 were also manifested as reductions in the
steady-state protein levels of FBPase and Rubisco. The
severe effects on FBPase in the WPC treatment of PAN809
led to lower RuBP regeneration capacity. The reductions in
Rubisco protein content on the other hand is a typical
symptom of N-limitation and associated acceleration of leaf
senescence due to inhibition of SNF. However, the effects on
FBPase started earlier indicating that it is a key site of
inhibition in chilling sensitive genotypes, especially when
roots are also chilled.
doi:10.1016/j.sajb.2007.02.196
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Many small-scale farming approaches have been adopted for
the cultivation of medicinal plants, but little is known about the
effect of heavy metals on germination and seedling establish-
ment. The aim of this work was to test the tolerance levels of
three important medicinal plants to various metal treatments.
Plant species belonging to the Hyacinthaceae, namely Bowiea
volubilis, Eucomis autumnalis and Merwilla natalensis, were
subjected to heavy metal treatments Cd, Pb and Hg (0.5, 1 and
2 mg l−1) and Cu and Zn (1, 2, 5 10, 20 and 50 mg l−1). High
levels of Cu and Zn, which were well within the limits for
maximum permissible concentrations in agricultural soils,
proved to be detrimental to all three species.
doi:10.1016/j.sajb.2007.02.197
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Pennisetum Rich. is one of the most important genera in the
family Poaceae because it includes forage and crop species such
as Pennisetum purpureum Schumach and Pennisetum glaucum
(L.) R. Br. Both P. purpureum and P. glaucum have a number of
cultivars and varieties arising due to natural crossing which are
very difficult to distinguish morphologically. P. purpureum and
P glaucum also hybridize naturally because they are proto-
gynous and cross pollinated and the resulting hybrids are highly
sterile and resemble P. purpureum. Stem borers in maize cause
great yield loss to resource-poor farmers in Africa and are
managed by habitat management or push–pull strategies, in
which purported P. purpureum cultivars (or possible hybrids)
are used as a trap crop. The utility of AFLP is investigated to
accurately identify grasses currently employed as trap crops.
Preliminary results show potential for the technique in that four
major groupings have been obtained in the grasses analysed to
date, namely a hybrid, a P. purpureum, a P. glaucum and a P
purpureum-Ghana grouping.
doi:10.1016/j.sajb.2007.02.198
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Morphological and genetic comparisons of a potentially
invasive weed (Argemone ochroleuca) from its natural (Mexico)
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and invaded (South Africa) habitats are presented. Seeds from 14
Mexican and 13 South African populations were germinated and
established in controlled conditions. A variety of morphological
and genetic attributes were examined to (a) determine if invasion
success for this species is reflected in attributes such as seed size;
germination rate; growth rate, defence etc. and (b) if the
background variation in morphology and genetics is signifi-
cantly different between the two groups (natural vs. invaded
range). Compared to natural populations, seeds in invaded
populations were significantly less variable in size and
germinated more consistently, even when taking into account
seasonal variance associated with hemisphere of origin. In
addition, adult plants were significantly better defended by
thorns, specifically on seed capsules. Genetic data were not yet
available at the time of writing.
doi:10.1016/j.sajb.2007.02.199
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Reverse transcriptase (RT) is a very important enzyme in
the life cycle of the Human Immunodeficiency Virus (HIV).
In the present report the inhibitory activity of the
naphthoquinones 7-methyljuglone (7-MJ), shinanolone, dios-
pyrin, neodiospyrin, isodiospyrin, 6-methyljuglone (6MJ)
and 6 synthesized derivatives (chloro-7-methyljuglone,
bromo-7-methyljuglone, fluoro-7-methyljuglone, chloro-
methoxy-7-methyl juglone, chloro-ethoxy-7-methyljuglone,
chloro-6-methyljuglone) was studied through a non-radio-
active HIV-RT colorimetric ELISA assay. All the naphtho-
quinones and except shinanolone showed HIV-1 RT inhibition
at the concentrations ranging from 25 to 50 μg/ml. 7-MJ
proved to be the most potent anti-RT compound. The IC50
values of isolated 7-MJ and synthesized 7-MJ were found to
be 6 and 12.5 μg/ml respectively. This study demonstrated
that the 7-MJ derivatives did not enhance anti-RT activity in
comparison with the parent compound.
doi:10.1016/j.sajb.2007.02.200
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Pearl millet [Pennisetum glaucum (L.) R. Br.] is an
important crop grown in marginal areas in Africa and Asia.
The biotrophic rust fungus Puccinia substriata var. indica
causes significant crop losses in pearl millet. Previous
microarray studies identified candidate genes involved in
resistance against this fungus. Quantitative reverse tran-
scription PCR confirmed that manganese superoxide
dismutase (MnSOD) and calcium binding EF-hand protein
(CaEF) transcripts were induced 20 h after inoculation with
the fungal elicitor chitin. Virus-induced gene silencing
(VIGS) exploits the natural RNA-silencing mechanism of
plants to silence target genes using a recombinant plant
virus with sequence homology to the target gene. Barley
stripe mosaic virus (BSMV), a broad host range RNA-virus
has been used to silence target genes in other mono-
cotyledonous species. The gene encoding phytoene desatur-
ase (PDS) was used as a control to develop a VIGS system
for pearl millet. PDS is involved in carotenoid biosynthesis,
which protects chlorophyll and therefore silencing of the
PDS gene results in photobleaching. A 385 base pair
pearl millet PDS gene fragment was cloned from cDNA
and inserted into BSMV to silence the PDS gene. This
VIGS system can be applied to test the involvement of
putative rust defence related genes, such as MnSOD and
CaEF in pearl millet.
doi:10.1016/j.sajb.2007.02.201
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The emergence of multi-drug resistant strains due to
incorrect use and overuse of existing antimicrobials is becoming
a formidable threat in the fight against disease. Alternative
natural therapies are often used as additional treatment regimens
to fight infection. This study aims to investigate the in vitro
pharmacological interactions between popular essential oils
(Melaleuca alternifolia, Thymus vulgaris, Mentha piperita and
Rosmarinus officinalis) and conventional antimicrobials when
used in combination. Isobolograms graphically display the
interactions that the inhibitors have on microbial growth when
combined in various ratios. Investigations of the synergistic,
antagonistic and additive profiles are presented. Interactions of
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